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Abstract
To assess the effects of grain size and briquetting on glass-batch melting, we measured the viscosity (η b ) of an industrial glass batch during its conversion to molten simulated architectural glass within the temperature interval of 1050-1300°C
and at a shear rate of 0.02 s −1 . On the basis of the mass fraction of undissolved sand (x s ), which was determined using X-ray diffraction analysis on quenched batch samples, and the gas-phase fraction (φ p ), which was obtained from volumet- 
| INTRODUCTION
In glass manufacturing, glass viscosity is a key property in all process stages, that is, melting, forming, and cooling. Glass viscosity must be precisely controlled throughout the whole span of 10-10 14.5 Pa·s to obtain high-quality products. Therefore, glass viscosity has long been a topic of extensive research. 1-4 Among the aforementioned glass production stages, the melting stage requires the most careful control of glass viscosity because it affects the convection and fining of bubbles in the melting tank and determines the quantity and quality of the glass produced in a factory. The viscosity of a melting batch has not been a deeply investigated parameter even though it influences the formation of the batch blanket, foam layer thickness, and melt convection under the batch blanket. Understanding the rheology of a glass batch during its conversion to molten glass is essential for optimizing the melting process and is critical for modeling the batch melting area in a furnace simulation.
During their conversion to molten glass, batches contain suspended solid particles and bubbles. The influence of suspended solid particles and bubbles on the viscosity of liquids and melts has been well-documented. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Marcial 5 investigated the effects of undissolved sand on the viscosity of melter feeds for nuclear waste glass. In other studies, researchers investigated the relationship between magma viscosity and suspended crystals and bubbles to facilitate the modeling of volcanic activity. 7, 8 According to previous studies, glassbatch viscosity is affected by the choice and granulation of batch raw materials, including the size of sand particles.
Although the effects of fine-grained raw materials and
